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ABSTRACT: 
As the interest in sports vision continues t o increase, it becomes 
important to further examine the rela tionsl:ip between optimal visual skills 
and optimal athle tic performance. One of the athlete's most important 
visual skills is accuracy of stereolocalization. The inten·t of this pro-
ject is to develop a portable, out of instrument, d i stance stereo testing 
apparatus. This pilot study will provide norms for a modified Howard-Dolman 
device, both for the general population and the college athlete . The study 
will statistically evaluate the importance of stereolocalization in athletic 
performance . 'I'he means will provide measurement of accuracy of stereolocali-
zation, and the standard deviations will be a measurement of consistancy. 
The combined evaluation of both of these parame·ters will r epresent the sub-
jects sensitivity to stereolocalization. This information can be utilized 
by the op·tometrist in determining the need for optometric intervention in pro-
viding optimal patient care. 
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INTRODUCTION: 
•rhe American athlete is considered to be t~he epi t ome of good health 
and physical excellence, but seldom is the visual system evaluated as part 
of the athlete's physical attribut.es. Yet, what. coul d possibly be more 
important? Vision is needed to direct an athlete's actions. It allO\<ITS the 
athlete to act and react appropriately. It is widely accepted by those 
who work in sport .s vision, ·that the more efficient a persons visual sys·tem 
is the more capable the athlete is to perform maximally in his/her partie-
ular sport. Therefore, it is important for the optometris t to be aware of 
an at.hletes specific visual needs and to provide the appropriate sports 
vision therapy. 
Along with the increased interest in health and fitness there has been 
. . . . . . . (18) h 1" a r1.s1.ng optometrH.:: 1.nterest 1.n sports v1.s1.on. T e current 1.terature 
contains many articles describing the value of visual abilities in athletic 
f (1,2,3,5,6,7,10,15,16) per. ormance. Many of these articles reveal t hat. 
athletes possess better visual skills than non-athletes. Up to this point 
there has been only limited research to substantiate the transference or visual 
k . 1 hl . f ( 3) 11 stoat et1.c per.ormance. 
It is generally felt that one of the athletes most important visual skills 
is accuracy of stereolocalization. This involves the ability to perceive the 
exact location and speed of an object so that it can be acted upon appropriately. 
Olson, has compared depth perception in varsity athletes and non-athletes using 
. (7) 
a Howard-Dolman apparatus . He found that athletes had better depth percep-
tion than non-athletes. Realizing the potential value of thi s apparatus in 
sports vision care, we decided to improve the standard device by making it more 
portable and incorporating a remote control device. This would eliminate the 
tactile feedback of the standard Howard-Dolman instrument. 
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Thi s paper describe s how the r emote control Howar d-Dolman is con s ·t r uc·ted. 
It also pr ovides norm scores for the ins trument . The intent o f thi s p i lot 
study is t o pr ovide a n apparatus and da·ta base for use in screenins and 
remediat i o n of one o f the a thlete's mo s t i mpor tant v i sual skills , stereo-
localization. 
THE APPARATUS: 
The standard Howard- Dolman test i s bas ically a t es t whereby two vertical 
rods are viewed f r om a distance and aligned s o that t.he t wo rod s appear t o 
be an equal distance from t he observer . The linear separation between the 
. . (17) 
moveabl e rod from t he fixed rod ser ves t o grade the ster eop·tic acu1ty. 
In t he s t andar d Howard-Dolman appara t us, the moveable r od i s manipulated 
by using light ga uge rope which i s attached t o the move ab le r od . The system 
f unc tions on a pulley-·like a ction . 'I'he observer man i pul a te s the r od by pul l·· 
ing with his right hand t o manipulat.e the rod for ward or by pull i ng with his 
l eft hand t o move the peg backwar d . 'I'he drawbac k with this syst em is that it 
g i ves the observer tacti l e f eedback . The apparatus i n general is very bulky 
and not portable. Which makes the apparatus impractical fo r field use, such 
as school screenings and athletic team screenings. 
The modified Howard- Dolman (M . H .D . ) instr ument: i s compact, lightweight 
(20 lbs) and therefore portable. The para~meters to the viewing aperature 
and contained rods of the M.H.D. are exactly the same as the standard Howard-
Dolman. The rod s i ze is 3/8 of an inch . The s t andard distance between the 
two rods is 2 1/4 inch. The window in front of the apparatus is 7 1/2 x 4 
inches in size . The M.H . D. apparatus is 18 inches long, 14 1/2 inches high 
, 
a nd 11 inches wide. The inside of the appara·tus is luminated by two twelve 
inch long fluorescent bulbs (Sylvania warm white c, F8W/\'JW). 
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The M.H .D. is operated by a digital proportional radio control system. 
SET CONTENTS and RATINGS: 
Transmitter FP-T4Lxl 
Receiver FP-R4Fxl 
Servo (sail winch servo) FP-SlOxl 
NiCad Batt. NR-4C 
Others charger (FBC-2A), switch (SWH-2) etc. 
TRANSMITTER FP-T4L (Futaba) : 
Operating system: one stick and throttle trim 
Transmitting frequency: 27 MHz band: Band 72 76 MHz 
Modulation s ystem: AM (ampl itude modul ation) 
Power r equirement: lO.SV, penlight battery x 7 
RECEIVER FP-R4F: 
Receiving frequency: 27 MHz band: Band 72 76 MHz intermediate 
frequency 455 KHz. 
Range: SOOm (when used with FP-T4L) 
Power requirements: 4.0 6.6v (NR-4C) 
SE.RVO FP-SlO (sail winch servo ) (Fut aba): 
High torque winch servo with ATV (adjustable travel volume) a llows 
adjustment o f the rope take.-up length. 
Winching l ength: ATV max. approx. 21.2 in. 
ATV min . approx. 15.3 in. (inc l uding throttle trim) 
Winching speed: approx. 3.9 in/sec (lOOmm sec) 
Power suppl y voltage and current amp section: 4.8 or 6'V 
HANDLING THE FP-T4L TRANSMITTER: 
The M. H.D . onl y uti lizes 2 channels on the FP-T4L. Therefore, only 
the l eft joystick and throttle trim are needed to operate the M.H.D. The 
joystick is used for gross and fine rod adjustments. The throttle trim is 
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u sed for only fine rod adjustments . 
Extend the antenna fully and set ~he power switch on ON . The pointer 
of the l evel motor should deflect beyond t he red zone. If it does not 
deflect, or defl ects very little, check the batteries and their connections 
and polarity. Normal l y , charge the battery fo r about 15 hours, after 6 hours 
of appr oximat e use. If the battery has not been used for a long time, charge 
i t for 20 hours. 
HANDLING THE FP·-R4F RECEIVED AND FP-SlO SERVO: 
The receiver antenna is fu lly extended ins ide t~he M.H.D. The examiner 
must connect the NR--4C battery to the rece i ver before the M. H.D. will operate. 
This is done by locating the male end of one of two wires c oming off t he 
r eceiver switch. The receiver mvi·tch i s located jus t inside the M.H. D. window 
on t he left side . Once the NR·-·4C is plugged i n, place the battery in the clap 
on the floor of the M.H.D., located on ·the right side .. The examiner is now 
r eady t o proceed with the t esting . 
Set the tra nsmitter (FP-'P4L) power switch t.o ON, ·then se·t t he receiver 
switch t o ON. The receiver switch ON position is when the switch is in the 
lower position. When the M.H.D. is not being u sed the examiner should move 
the receiver switch to the OF:E' position , which is up. •.rhis is done to con-
serve the charge on the NR-4C. 
The M. H.D . NR-4C battery may be r echarged by using the FBC-2 charger. 
The NR-4C need not be removed . The examiner needs only to locate the other 
wire coming off the receiver switch , and connect t he charger to it. This 
must be done with the receiver switch in the OFF position. The transmitter 
(FP-T4L) may also be connected into the FBC- 2 for charging. This is done by 
locating the inlet on the FP-T4L, which is located in the back , lower r ight 
corner of the FP-T4L . 
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TESTING METHOD: 
Prior to testing, acuities were taken on each subject. Only those 
subjects with 20/20 or better acuity OD, OS and OU were used in the project. 
Each subject was also asked about their athletic activities. For our pur-
poses a subject was consider ed to be an athlete if they took part in athletic 
activities four ormore times each week. 
The test apparabls was placed such that the fixed vert ical rod was 20 
feet from the subj ect. The subject was given the Futaba transmitter and 
briefly instructed how it operates. The subject was told that by moving the 
left joystick forward or backward, one vertical rod would move in a corres~ 
pending direction. 'rhe subject was then instructed to move the joystick un·til 
the two rods were perceived to be at an equal distance. The actual distance 
between the rods could t hen be read by the examiner from the scale on top of 
the M.H.D. This reading was then rounded to the nearest one-half centimeter 
and converted to stereoacuity in arc seconds by using Table 1. 
A total of six readings were taken for each subject; three consecutive 
readings with the moveable rod initially positioned in front of the fixed rod 
and three consecutive readings with the rod initially positioned behind it. 
After converting these readings to arc seconds, the front to back readings were 
averaged, as were the back to front readings. The two absolute value averages 
were combined and a total mean in arc seconds for each observer was tabulated. 
The two front to back and back to front averages for each subject were tabu-
lated and standard deviations were computed. 
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RESULTS: 
The total mean for the 28 college athletes was tabulated at 4.62 ARC/SEC 
(l.3cm) with a standard deviation of 2.55 ARC/SEC (.6cm) which is equivalent 
to l.3cm of disparity between the rods. 
The mean for the 26 non<-athlet•;s was 6 . 98 SEC/ARC ( 2. 2cm) wi th a standard 
deviation o f 6.84 ARC/SEC (2.lcm). 
These results indica·te t.hat ther e is a n average d i fference of 3. 33 AHC/F.~EC 
(. 9cm) between the athlete at 20 feet. A 2-ta il test v<as performed and 
indicated a significant difference at the .l l evel . 
When the optometry school a ·thletes were compared to t he general population 
non-athle·te, it was found that the optometry school athl etes averaged 3.66 
ARC/SEC ( l.lcm) of disparity bet. ween the rods. This i ndicates a 3. 66 ARC/SEC 
(l.lcrn) difference be·tween the non-athlete and t he opt on1etry school athle·te. 
A 2-tail test was performed and once again a significant difference at the 
.1 level was found between the optome try school athlete and t.he non-athlete. 
I n general there was a strong tendency for the athlete to score better 
on the M.H.D. than the non-athlete (4.62 SEC/ARC 1.3cm compared to the 6.98 
ARC/SEC 2. 2cm) • 
The most significant finding in this study was the small amount of 
dispersion exhibi·ted by the athletes (2. 55 ARC/SEC . 6cm). A small variance 
indicates consistancy which is vital to an athletes performance. The non-
athletes had a relatively large variance (6.84 ARC/SEC 2.lcm) which indicates 
a large dispersion and poor consistancy . 
Ther e was also a tendency for the optometry athlete to score better on 
the M.H.Q . than other athletes. This brings up an important consideration 
that this may possibly be attributed to optimal refractive correction for 
anisometropia, astigmatism•·IOr other ametropias . Many of these optometry 
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athletes have been involved in vision training of some sort, not necessarily 
sports vision t raining. 
We did not .find a significant difference between the racquetball player 
and the non-athlete, 6.44 ARC/SEC 1.9cm compared to 6.98 ARC/SEC 2.2cm. 
This may be attributed to the fact that the racquetball players were not 
screened as to their l evel of competition (A,B,C,D). It shoulq be noted that 
even this small population of racquetball players did in fact exhibit a sig-
nificant difference in variance, 2.85 ARC/SEC .Bern, campared to 6.84 ARC/SEC 
2.lcm exhibited by the non-athlete. A study is indicated to compare their 
stereolocalization skill with level of competition (A,B,C ,D). 
At this point, we would venture to say that any athlete not scoring 
between 3.33 ARC/SEC (l.Ocm) to the 6 . 68 ARC/SEC (2.0cm) range on the M.H.D. 
optometric intervention is indicated. 
CONCLUSION: 
The M.H.D. proved to be an effective easily transportable and durable 
instrument. Besides being of important diagnostic value, the M.H . D. also 
proved to be entertaining to the subjects. 
This study revealed the strong tendency for athlet es to score better on 
the M.H.D. than non-athletes. It also demonstrated that athletes are signifi-
cantly more consistant and sensitive in their ability to stereolocalize than 
non-athletes. The M.H.D. proved valuable in exposing individuals with 
difficulty in stereolocalization. With optometric intervention perhaps we 
can improve one of the athletes most important visual skil ls, stereolocalization. 
-9-
Table 1: Results 
College Athl etes # Tested Mean ARC/SEC Stand. Deviation ARC/SEC 
Optometry School Athletes 15 3.66 ( 1.1cm) 1.82 ( .Scm) 
(various sport activities) 
Varsity Basketball 6 4.77 1.4cm) 3. 00 .9cm) 
Varsity Bas eball 7 5.44 1. 7cm) 2.84 .Bern) 
TOTALS 28 4.62 ( 1. 3cm) 2.55 ( .6cm) 
General Population # Tested Mean ARC/SEC Stand . Deviation ARC/SEC 
Racquetball 11 6 .44 1.9cm) 2 .85 .Scm) 
Non-athletes 26 6.98 2.2cm) 6.84 2 .lcm) 
Note: College athletes had to participate in athl~tic activity at a minimum of 
4 times per week. 
Non-at.hle·t es had absolutel y no athletic participation. 
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Distance Between 
Pegs (in em.) 
0.0 
0. 5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7. 5 
8.0 
8. 5 
9.0 
9.5 
10.0 
10.5 
11.0 
ll.5 
12.0 
12.5 
13.0 
13.5 
14.0 
14.5 
15.0 
15.5 
16.0 
16.5 
17.0 
17.5 
18.0 
•rabl e 2 
Stereoacuity in ARC/SECS 
(moveable peg is ahead 
of the fixed peg) 
0.00 
1.66 
3.33 
5. 00 
6.68 
8.36 
10.04 
11.72 
13.41 
15.10 
16.79 
18.48 
20.18 
21.88 
23.58 
25.28 
26.99 
28 . 70 
30.42 
32.14 
33.86 
35.58 
37.30 
39.03 
40.76 
42.50 
44.23 
45.97 
47.71 
49.46 
51.21 
52.96 
54.72 
56.48 
58.23 
60.00 
61.76 
Assumes testing distance of 20 feet. 
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Stereoacuity in ARC/SECS 
(moveable p eg is behind 
the fixed peg) 
0.00 
1.66 
3.33 
4.98 
6.64 
8.29 
9.94 
11.58 
13.23 
14.88 
16.52 
18.16 
19.79 
21.37 
22.95 
24.62 
26.30 
27.92 
29.54 
31.15 
32.76 
34.37 
35.98 
37.58 
39.19 
40.79 
42.39 
43.98 
45.57 
47.16 
48.75 
50.34 
51.92 
53.50 
55.08 
56.64 
58.21 
1. Bauscher: 
59(19): 
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